Chemosensitivity of head and neck squamous carcinoma cell lines is not primarily correlated with glutathione level but is modified by glutathione depletion.
Glutathione has a variety of important physiological functions in cellular metabolism and defense, including protection from radicals, oxidative stress, and electrophilic compounds. On the basis of this interaction with both endogenous and synthetic substances, glutathione and the key enzyme for its conjugation, glutathione S-transferase, appear to be critical determinants in tumor cell resistance to several antineoplastic drugs, e.g. platinum analogs. In ten established head and neck cancer cell lines (UM-SCC 10A, 10B, 11B, 14A, 14B, 14C, and 22B, HLac79, 8029NA, and 8029DDP4) chemosensitivity to cisplatin, carboplatin, 5-fluorouracil, and bleomycin, as well as cellular glutathione content and activity of glutathione S-transferase were determined. The results revealed no correlation between the sensitivity of tumor cells to any of the drugs tested and the level of glutathione or the activity of glutathione S-transferase. However, the cisplatin-resistant subpopulation 8029DDP4 showed the highest glutathione level and marked cross-resistance to bleomycin. Glutathione depletion with buthionine sulfoximine led to moderately increased sensitivity towards cisplatin and carboplatin in all cell lines, but did not affect their response to 5-fluorouracil or bleomycin. These results suggest that the level of glutathione or the activity of glutathione S-transferase is not a suitable parameter for the assessment of chemosensitivity in head and neck squamous-cell carcinoma lines. However, response to platinum analogs is influenced by alterations of the initial intracellular glutathione concentration.